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Encephalocele is a defect of the neural tube. It is most common in 
the occipital region but occasionally may be present anteriorly (3). 
The condition is characterized by a protrusion of brain tissue, 
meninges, or cerebrospinal fluid (CSF) through an opening in the 
skull (10). 
Most cases of encephaloceles are congenital, with some cases 
secondary to tumors, trauma, or iatrogenic injury. The cause of the 
defect is due to incomplete separation between surface ectoderm 
and neuroectoderm after closure of the neural folds by day 25 in 
the embryo. Facial deformities, including hypertelorism, may occur. 
Hydrocephalus is present in 40-60% of cases (3). 
Encephalocele occurs in 0.8-5.6 out of every 10,000 live births 
(10). It comprises 15%-20% of all neural tube defects. Occipital 
encephaloceles are predominantly seen in females; males have a 
higher association with anterior encephaloceles (3).
Most cases of encephaloceles are identified with prenatal 
ultrasound. Postnatal MRI is recommended to determine the 
amount of neural tissue within the encephalocele and whether 
other brain anomalies are present (3, 7). 
Surgical closure of the dura and removal of non-functional tissue is 
imminent with skin ulceration or CSF leakage (3).
Dandy Walker Malformation
Dandy Walker malformation (DWM) is a defect involving agenesis 
or hypoplasia of the cerebellar vermis, cystic dilation of the fourth 
ventricle, and enlargement of the posterior fossa (11). The 
ventricular dilation causes superior displacement of the lateral 
sinus, tentorium, and torcula (4, 15). 
The pathogenesis of DWM may be related to deletions of genes 
ZIC1 and ZIC4 that are involved in cerebellar development (1). 
Mutations in these genes were not present in our patient, as 
confirmed by exome sequencing.
DWM occurs in 1 out of every 25,000-35,000 live births, 
predominantly in females. DWM is also associated with other 
extracranial anomalies, especially facial and cardiac defects. The 
degree of hydrocephalus is an important determinant in the degree 
of developmental problems in patients with DWM (11).
DWM may present as part of PHACES syndrome – posterior fossa 
abnormalities, hemangiomas of face and scalp, arterial 
abnormalities, cardiac defects, eye anomalies, and sternal 
abnormalities (12). Our patient did not undergo echocardiography 
or eye exams to confirm the presence of any abnormalities.
Genetic Associations
Certain syndromes, including Meckel-Gruber syndrome, have been 
associated with encephalocele and Dandy Walker malformation (3, 
10, 14). Meckel-Gruber syndrome is an autosomal recessive 
disorder characterized by neurological abnormalities, polydactyly, 
polycystic dysplastic kidneys, and liver anomalies. It has been 
linked to a paternally inherited homozygous nonsense mutation in 
the CEP290 gene (8). The UniProtKB gene database identifies 
CEP290 as involved in centrosome recruitment in ciliogenesis. 
Numerous CEP290 mutations have been identified as associated 
with ciliopathies, such as Meckel-Gruber syndrome (2). Further 
studies indicate a heterozygous mutation in the CEP290 gene may 
have a role in some mechanisms related to development of 
ciliopathic conditions (13). Physical findings in our patient have 
some overlap with physical findings associated with Meckel-Gruber 
syndrome. Our patient also has a paternally-derived heterozygous 
mutation in the CEP290 gene.
Mutations in ACY1 are associated with Aminocyclase 1 Deficiency 
(ACY1D). This is an autosomal recessive inborn error of 
metabolism, associated with neurological symptoms (5). Our 
patient has a heterozygous deletion inherited from the mother. 
MBD5 gene mutations have been associated with MBD-5 
Associated Neurodevelopmental Disorder (MAND). This disorder is 
primarily characterized by a deletion that causes motor delay, 
speech impairment, intellectual disability, seizures, and Autism 
Spectrum Disorder. Variants in the MBD5 gene, as seen in our 
patient, have been associated with a similar but milder phenotype 
to the deletion syndrome of MAND (9). Our patient’s neurological 
exam did not show any abnormalities for gestational age.
Discussion
A female preterm infant was born at 36 weeks’ gestation by repeat 
Cesarian section. Birth weight was 2500 g, 21st percentile for 
gestational age. Head circumference was 34.5 cm, 91st percentile 
for gestational age (6). The pregnancy was complicated by poorly 
controlled maternal diabetes. The mother’s hemoglobin A1c was 
7% early in pregnancy. A prenatal ultrasound at 16 weeks’ 
gestation demonstrated an anomaly of the central nervous system, 
described as an occipital encephalocele. Amniocentesis revealed 
normal chromosomes. 
At birth, APGAR scores at 1 minute and 5 minutes were both 8. A 
4.5 by 5 cm occipital encephalocele encapsulated with skin and no 
open areas was present (Figure 1). The infant had polydactyly of 
the right thumb (Figure 2), otherwise there were no other 
dysmorphic features. 
MRI showed strands of linear soft tissue within the defect but no 
frank herniation of cerebellar or cerebral contents within the 
encephalocele. Imaging also showed an intraventricular 
hemorrhage in the right atrium and occipital horn with 
ventriculomegaly of the right lateral ventricle. A Dandy Walker 
malformation was also present. (Figures 3-5)
Renal ultrasound was normal. 
Her neurologic exam was appropriate for her gestational age.
Buccal samples for whole exome sequencing by microarray 
analysis did not reveal any variants of known clinical significance. 
Two variants of unknown significance and one likely pathogenic 
variant were identified. The variants of unknown significance were 
paternally inherited point mutations in the MBD5 and CEP290 
genes. A deletion in the ACY1 gene was maternally inherited and 
indicated as likely pathogenic.
An occipital encephalocele repair with placement of a 
ventriculoperitoneal shunt and cranioplasty was performed at 18 
days of age. The infant was discharged on day 46. 
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Figure 1 Encephalocele Encapsulated with Skin
Figure 2 Polydactyly of Right Thumb
Figure 3 MRI Sagittal View 1
Figure 4 MRI Sagittal View 2
Figure 5 MRI Transverse View
